We present the analysis of simultaneous multi-frequency Very Large Array (VLA) observations of 57 out of 61 sources from the "faint" high frequency peaker (HFP) sample carried out in various epochs. Sloan Digital Sky Survey SDSS data have been used to identify the optical counterpart of each radio source. From the analysis of the multi-epoch spectra we find that 24 sources do not show evidence of spectral variability, while 12 objects do not possess a peaked spectrum anymore at least in one of the observing epochs. Among the remaining 21 sources showing some degree of variability, we find that in 8 objects the spectral properties change consistently with the expectation for a radio source undergoing adiabatic expansion. The comparison between the variability and the optical identification suggests that the majority of radio sources hosted in galaxies likely represent the young radio source population, whereas the majority of those associated with quasars are part of a different population similar to flat-spectrum objects, which possess peaked spectra during short intervals of their life, as found in other samples of high-frequency peaking objects. The analysis of the optical images from the SDSS points out the presence of companions around 6 HFP hosted in galaxies, suggesting that young radio sources resides in groups.
INTRODUCTION
Our knowledge of the first stages of the evolution of powerful radio sources is based on the study of the population of high frequency peaking radio sources. In the framework of models explaining the evolution of individual radio sources, the spectral peak of young radio sources occurs at high frequencies. Given their small size, in these sources the synchrotron self-absorption (SSA) is a very effective mechanism. As the source grows, the peak frequency is expected to shift towards lower frequencies as a consequence of adiabatic expansion. An alternative explanation suggests that the spectral peak is due to free-free absorption from a ionized medium enshrouding the radio emission (Bicknell et al. 1997) . Both scenarios are supported by the empirical anti-correlation found by O'Dea & Baum (1997) from the study of samples of compact steep spectrum (CSS) and gigahertz-peaked spectrum (GPS) radio sources. The former have peak frequencies around a few hundred MHz, typical sizes of a few kpc and ages of 10 5 -10 6 years, whereas the latter have spectra peaking around 1 GHz, typical sizes of about 1 kpc or less and ages of 10 3 -10 4 years. However, ⋆ E-mail: orienti@ira.inaf.it it is worth noting that the consistency between the source size and the spectral peak often found in the most compact sources strongly support the synchrotron self-absorption scenario (Orienti & Dallacasa 2008a; Tingay & de Kool 2003) . High frequency peakers (HFP; Dallacasa et al. 2000) , with a spectral peak occurring at frequencies above a few GHz, are thus the best candidates to be newly born radio sources, with ages between 10 2 -10 3 years. The radio properties of HFPs have been derived by the analysis of the "bright" HFP sample (Dallacasa et al. 2000; Tinti et al. 2005; Orienti et al. 2006a Orienti et al. , 2007 Orienti & Dallacasa 2008b ). In particular, from the multi-epoch analysis of their radio spectra it has been found that the sample is composed of two different populations. One population consists of radio sources that maintain the convex spectrum without showing variability, whereas the other comprises radio sources that change their spectral shape, becoming also flat-spectrum objects, and possessing substantial flux density variability. The different spectral properties shown by the two populations suggest that the former represent young radio sources still in an early stage of their evolution, while the latter are beamed objects. The analysis of the multi-epoch spectral behaviour has proved to be a powerful tool to discriminate between the two populations (Torniainen et al. 2005; Tinti et al. 2005; Orienti et al. 2007 ). In fact, beamed radio sources, although usually characterized by a flat and variable spectrum, may be selected in samples of high-frequency peaking objects when their emission is dominated by a flaring knot in a jet. On the other hand, young radio sources are known to be the least variable class of extragalactic radio sources (O'Dea 1998). However, it must be mentioned that in the youngest objects, substantial variability in the optically-thick part of the spectrum is expected as a consequence of either the source growth/evolution (e.g. J1459+3337, Orienti & Dallacasa 2008c ), or changes in the possible absorber screen, or a combination of both (Tingay & de Kool 2003) .
In this paper we present a multi-epoch analysis based on simultaneous multi-frequency VLA data of the radio spectra of 57 high frequency peakers from the "faint" HFP sample (Stanghellini et al. 2009 ). This sample was selected as the "bright" HFP sample (Dallacasa et al. 2000) by cross-correlating the 87GB survey at 4.9 GHz with the NVSS at 1.4 GHz, and including only sources fainter than 300 mJy at 4.9 GHz within a restricted area around the northern galactic cap (for details on the sample see Stanghellini et al. 2009 ). The study of the radio properties of a sample of faint HFPs is the first step in understanding the first stages of the radio source evolution. So far, spectral studies have been carried out for the bright HFP sources only, and an extension to fainter objects is necessary. The evolution models developed so far (e.g. Fanti et al. 1995; Snellen et al. 2000; Kaiser & Alexander 1997) predict that in the earliest stage the radio luminosity progressively increases, implying that the youngest objects are likely to be found among faint sources. Furthermore, in faint HFPs, boosting effects should be less relevant, making the contamination from blazars less severe than what found in samples of brighter objects.
Throughout this paper we assume the following cosmology: H0 = 71km s −1 Mpc −1 , ΩM = 0.27, and ΩΛ = 0.73 in a flat Universe. The spectral index is defined as S(ν) ∝ ν −α .
VLA OBSERVATIONS AND DATA REDUCTION
Simultaneous multi-frequency VLA observations of 57 out of the 61 sources from the "faint" HFP sample (Stanghellini et al. 2009) At each frequency, the target sources were observed for about 1 minute, cycling through frequencies. During each run, the primary flux density calibrator either 3C 286 or 3C 48 was observed for about 3 minutes at each frequency. Secondary calibrators were chosen on the basis of their distance from the targets in order to minimize the telescope slewing time, and they were observed for 1.5 min at each frequency, every 20 min. The data reduction was carried out following the standard procedures for the VLA implemented in the NRAO AIPS package. The flux density at each frequency was measured on the final image produced after a few phase-only self-calibration iterations. In the L band it was generally necessary to image a few confusing sources falling within the primary beam. All the target sources appeared unresolved at any frequency. During the observations of a few sources, strong RFI at 1.420 and 1.665 GHz was present, and in those cases the measurements of the flux density were not possible. Uncertainties on the determination of the absolute flux density scale are dominated by amplitude errors. Based on the variations of antenna complex gains during the various observations, we can conservatively estimate an uncertainty of ∼3% in L, C, and X bands, ∼5% in U band, and ∼10% in K and Q bands. The rms noise level on the image plane is about 0.1 mJy/beam in C and X bands, and about 0.2-0.4 mJy/beam in L, U, and K bands. In the Q band it accounts for 0.4-0.5 mJy/beam, becoming comparable to the amplitude calibration errors for sources fainter than ∼20 mJy. Results are presented in Section 4.
OPTICAL DATA
To determine the optical properties of the sources in the faint HFP sample, we complemented the information available in the literature with that provided by the SDSS DR7 (Abazajian et al. 2009 ). The optical properties of each object (like source extension and magnitude) have been carefully inspected beyond the automated procedures in the SDSS, in order to unambiguously identify the host (i.e. quasar, galaxy, or empty field) of each radio source. Of the 57 sources considered in this paper, 12 are identified with galaxies with redshift between 0.03 and 0.6; 33 are quasars with a higher redshift, typically in the range from 0.6 to 3.0, while 12 sources still lack an optical counterpart (labelled as empty field (EF) in Table 3 ). Images and optical information have been retrieved by means of the SDSS DR7 Finding Chart Tool. In Table 3 we report the R magnitude, converted in the Johnson-KronCousins BVRI system, and the spectroscopic redshift when available. An "f" indicates a photometric redshift.
In Fig. 1 we present the optical images from the SDSS DR7 (Abazajian et al. 2009 ) of the sources hosted in galaxies. J1530+2705 and J1602+2646 the association is confirmed by spectroscopic redshifts, supporting the idea that young radio sources reside in groups, as found in other works (Orienti et al. 2006b; Snellen et al. 2002; Stanghellini et al. 1993) . The relatively small redshift of J1530+2705 allows us to identify the spiral morphology of the brightest companions where also a bar is clearly visible. The galaxies hosting the HFPs are usually the brightest elliptical at the group centre. In the case of J0804+5431 the radio source is hosted by an elliptical galaxy that is at a projected distance of about 160 kpc to the north-east from the brightest galaxy at the centre of the group and it is at a projected distance of about 20 kpc to the north of another elliptical. An intriguing case is represented by J1109+3831 whose hosting galaxy is a spiral that is located at a projected distance of about 20 kpc from an elliptical. A possible identification error between optical and radio images has been excluded by the analysis of the optical spectrum of the companion, which lacks the typical lines displayed by active galaxies. Among the HFPs identified with galaxies, 3 objects (J1058+3353, J1530+2705, and J1602+2646) have an optical spectrum in the SDSS DR7. For J1602+2646, the optical spectrum seems to be well fitted by a QSO template, since a large fraction of the light comes from the nuclear region. However, both Fig. 1 (Snellen et al. 1999 ).
In the spectrum of each galaxy, the absorption lines associated with stellar populations (4300-Å G band, 5175-Å Mg, and 5900-Å Na D) are clearly visible (Fig. 2) To check whether the galaxies of the faint HFP sample follow the Hubble relation found by Snellen et al. (1996) , we added the 12 galaxies with spectroscopic and photometric redshift in the GPS R-band Hubble diagram of Snellen et al. (2002) . The Hubble diagram, where the HFP galaxies (squares) have been added to the GPS galaxies (crosses) from Snellen et al. (2002) , is presented in Fig. 3 , and it indicates that HFP galaxies have a tight distribution in the apparent magnitude-redshift relation, as also found in GPS galaxies (Snellen et al. 1996 (Snellen et al. , 2002 .
RESULTS

Spectral properties
Simultaneous multi-frequency observations carried out at different epochs are necessary to monitor the spectral behaviour and variability of high-frequency peaking radio sources. Variations in the spectral properties, like peak frequency, spectral shape and flux density, are strong indicators of the true nature of the source (Orienti et al. 2007; Tingay & de Kool 2003) . In young radio sources the spectral properties are not expected to change, while spectral variability is a typical characteristic of beamed radio sources.
To determine a possible variation of the spectral peak, for each source we fitted the simultaneous radio spectrum at each epoch with a pure analytical function:
where S is the flux density, ν the frequency, and a, b and c are numeric parameters without any direct physical meaning. We prefer to adopt this function instead of that used by Stanghellini et al. (2009) represents the data, providing more accurate values for the peak parameters. The best fits to the spectra are shown in Fig. 4 , and the derived peak frequencies at the various epochs are reported in Table 4 . Statistical errors derived from the fit are not representative of the real uncertainty on the estimate of the peak frequency. For this reason we prefer to assume a conservative uncertainty on the peak frequency of 10%. The position of the spectral peak is well constrained when the peak occurs at a frequency well sampled by the observations, becoming less accurate when the frequency coverage is not as appropriate. For example, in the case a source has a spectrum peaking at the edges of the frequency coverage (i.e. L or K/Q bands), the fit provides parameters that are less constrained than in the case of sources with the spectral peak occurring around 5-10 GHz, where both the optically thin and thick emission are properly sampled. Spectra poorly constrained are also those lacking observations at some frequencies, as in the case of J1044+4328, J1052+3355, and J1547+3518 where the lack of data either at 1.4/1.7 or 15.3 GHz precluded a reliable determination of their peak frequencies. By comparing the distribution of the peak frequency of all the sources at the various epochs, we do not find remarkable differences; the changes are usually within the uncertainties. The median value of the peak frequency of the whole sample at each epoch has not changed significantly: νp = 5. Among the sources studied here, a few cases show significant variation: in 7 sources (J1053+4610, J1058+3353, J1203+4803, J1251+4317, J1258+2820, J1300+4352, and J1616+4632) the peak measured in the most recent epoch has substantially shifted towards either higher or lower frequencies. This result indicates that these sources are part of the blazar population, since in young radio sources the shift of the peak towards lower frequencies is not expected to be so remarkable at least on this short time scale (see Section 5). We computed the spectral index both below (α b ) and above (αa) the peak frequency, by fitting a straight line in the optically-thick and -thin part of the spectrum, respectively, following the approach by Torniainen et al. (2005) and Orienti et al. (2007) . We considered "flat" those sources with both α b > −0.5 and αa < 0.5. In a few sources, depending on the peak frequency, we could fit either α b or αa only, in order to avoid the flattening near the peak. We find that 12 sources (2 galaxies, 9 quasars, and 1 empty field) show a flat spectrum during at least one of the observing epochs, implying that they are part of the blazar population. The fitted optically thick and thin spectral indices are reported in Table 3 . A case that is worth discussion in detail is the quasar J1008+2533. The radio spectrum shown by this source during two of the observing runs presented here turned out to be a composition of two different spectra: convex at frequencies below 8.4 GHz, and inverted at higher frequencies (see Fig. 4 ). This shape is similar to that shown by the bright HFP J0927+3902. In J0927+3902 the two-component spectrum is explained by its core-jet structure (see e.g. Orienti et al. 2006a ): at frequencies below 1 GHz the spectrum is dominated by the emission from the jet, while at higher frequencies the contribution from the self-absorbed core becomes more important, becoming the dominant emission above ∼ 10 GHz. Such a scenario is well supported by pc-scale morphological information by multi-frequency VLBI data (Alberdi et al. 2000) . A similar explanation may apply to the case of the faint HFP J1008+2533. Another possibility is that in our new epochs a flare from a self-absorbed knot in the jet occurred, causing an increase of the flux density at high frequencies, as also found in blazar objects. The lack of pc-scale morphology information does not allow us to unambiguously determine the origin of this complex spectrum.
Variability index
Following the approach by Tinti et al. (2005) and Orienti et al. (2007) we investigate the presence of flux density variability, by computing the variability index V :
where Si is the flux density at the i-th frequency measured at one epoch, Si is the mean value of the flux density computed averaging the flux density at the i-th frequency measured at all the available epochs, σi is the rms on Si − Si, and m is the number of sampled frequencies. We prefer to compute the variability index for each new epoch (see Table 4 ) instead of considering all the epochs together in order to better detect the presence of a possible burst. As in Tinti et al. (2005), we consider variable those sources with a variability index V > 9. 
From the comparison of the multi-epoch spectral properties and variability we find: -24 objects maintain the convex spectrum without showing significant flux density variability (V < 9). They are labelled "H" in Column 9 of Table 4; -21 sources preserve the convex spectrum at the various epochs, although with some amount of flux density variability (V > 9). They are labelled "V" in column 9 of Table 4; -12 sources with a convex spectrum in the first epoch (Stanghellini et al. 2009 ) show a flat spectrum at least in one of the subsequent epochs. They are marked with "F" in Column 9 of Table 4 .
Radio properties versus optical identification
The optical identification of the radio sources in samples of CSS and GPS objects (e.g. Fanti et al. 1990; Stanghellini et al. 1998; Snellen et al. 1998; Fanti et al. 2001) showed that in "faint" samples there is a higher fraction of objects identified with galaxies with respect to "bright" samples, and the fraction of galaxies seems to be anti-correlated with the peak frequency, i.e. in CSS samples a higher percentage of radio sources are hosted in galaxies than in GPS and HFP samples. This is easily seen in Fig. 5 , where we have plotted the peak frequency versus the peak flux density for the sources from the bright HFP sample (Dallacasa et al. 2000) , the faint HFP sample (Stanghellini et al. 2009 ), the GPS sample (Stanghellini et al. 1998) , the faint GPS sample (Snellen et al. 1998 ); the half-Jansky GPS sam- Figure 3 . The Hubble diagram of HFP galaxies (squares) and GPS galaxies (crosses, Snellen et al. 2002) . The dotted line represents the Hubble relation for GPS galaxies as found by Snellen et al. (1996) .
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ple (Snellen et al. 2002) , and the B3-VLA CSS sample (Fanti et al. 2001) . In the latter sample only objects with spectra peaking above 100 MHz have been considered, since for sources with a peak at lower frequency, the turnover frequency could not be reliably constrained. In this plot, radio sources identified with galaxies (squares) mainly occupy both the top left part of the panel, i.e. low peak frequency and high peak flux density, and the bottom right panel, i.e. high peak frequency (usually below 10 GHz) but low peak flux density. On the other hand, quasars (circles) are mostly found in the left part of the plot, with peak frequencies above a few GHz, and peak flux densities that span almost three orders of magnitude. Radio sources without an optical identification (triangles) are found in the same regions as galaxies, suggesting that the majority of these objects share the same properties of the galaxies, but they are fainter probably because they are at higher redshift. It is worth noting that the criteria that have been used to date to select radio source catalogues cannot pick up objects with both low peak frequency and low peak flux density (bottom left panel), indicating that we miss the population of faint CSS objects. Statistical studies on the correlation between the radio characteristics and the optical counterpart indicate that those objects hosted in a galaxy have the typical properties of young radio sources (i.e. symmetric radio structure and no spectral variability), whereas those identified with quasars are more similar to flat-spectrum radio objects. This suggests that there is a dichotomy between the optical identification and the radio properties: quasars are more likely part of the flat-spectrum blazar population, while galaxies are likely associated with genuinely young radio sources. In the case of the sources from the faint HFP sample studied in this paper, the comparison between their optical identification and the radio variability showed that the majority of quasars have a variable spectrum, while a smaller fraction maintain the convex spectrum without variability (33% H, 39% V, and 28% F). In the case of galaxies, we found that the fraction of variable objects is still larger than those without spectral variability (34% H, 50% V, and 16% F). For the sources still lacking an optical identification we found that the majority do not show significant spectral variability (75% H, 17% V, 8% F). Among the 12 sources with a flat radio spectrum, we found that two objects (J1058+3353 and J1330+5202) are identified with a galaxy, and one (J1020+2910) lacks an optical identification. When we compare the variability properties of sources with different optical identification by means of the Student's t-statistic we find that there is a significant difference (>90%) between galaxies and quasars, indicating that the majority of galaxies and quasars are associated with different radio source populations.
DISCUSSION
The anti-correlation found between the projected linear size and the peak frequency (O'Dea & Baum 1997; Bicknell et al. 1997; Snellen et al. 2000) implies that the sources with the spectral peak occurring above a few GHz should represent the population of the smallest radio sources whose radio emission has recently turned on. Samples of high-frequency peaking objects have been selected by choosing sources with an inverted radio spectrum up to 5 GHz (Dallacasa et al. 2000; Torniainen et al. 2005; Stanghellini et al. 2009 ), i.e. the highest observing frequency where a large area survey is presently available. However, due to the selection criteria these samples have been found to comprise both young radio sources and flaring flat-spectrum objects selected during particular phases of their spectral variability, for example when their radio emission is dominated by a knot in the jet. The study of flux density and spectral variability based on repeated simultaneous multi-frequency observations has proved to be an ideal tool in discriminating the different nature of the sources. It was found that in samples of bright objects, where there is a high incidence of sources optically identified with quasars, flat-spectrum blazar objects represent the dominant population (e.g. Torniainen et al. 2007; Orienti et al. 2007; Jauncey et al. 2003) . A higher incidence of genuinely young radio sources is expected in samples of faint objects where the majority of radio sources should be hosted in galaxies and boosting effects are supposed to play a minor role. The optical identification of the sources studied in this paper by means of the SDSS DR7 indicates that 21% of objects are hosted in galaxies, i.e. similar to the fraction of galaxies in the bright HFP sample. However, in the faint sample, another 21% of objects lack optical identification and thus a reliable comparison between the two samples cannot be done. The analysis of the optical images of the galaxies hosting HFP pointed out the presence of companions around 6 HFP candidates, indicating that young radio galaxies, like powerful extended radio sources, are in groups, as previously suggested by Stanghellini et al. (1993) , indicating a continuity between compact young objects and the population of classical radio galaxies (O'Dea et al. 1996) . Although in 4 galaxies the presence of companions is suggested by photometric information only, in J1530+2705 and J1602+2646 the association is made by spectroscopic redshift. The companion galaxies are located within a projected distance of about 150 -200 kpc from the target which usually is hosted in the brightest elliptical at the group centre. A peculiar case is represented by J1109+3831, whose parent galaxy seems to be a spiral that is interacting with an elliptical. Young radio sources are normally associated with ellipticals. The case represented by J1109+3831 may be explained by the possible interaction between the hosting spiral and the companion that may have triggered the radio emission. The small redshift of J1530+2705 enabled us to identify the morphology of its brightest companions that turned out to be barred spirals. This group resembles that of the bright HFP J0655+4100 (Orienti et al. 2006b ), and in both cases the HFP is hosted by the central elliptical galaxy at the group centre. The presence of companion galaxies in the environment of galaxies hosting young radio sources suggests that the onset of the radio emission may be triggered by merger or interaction events that occurred not long ago. This scenario is supported by the proximity of the companions in J0804+5431 and in J1109+3831, although observations to establish a physical interaction are needed to unambiguously verify this idea.
From the analysis of the multi-epoch radio spectra of the sources in the faint HFP sample, we find a high fraction of objects displaying some level of variability. This result does not imply that all these sources are part of the blazar population. In fact, changes in the radio spectrum may be a direct consequence of the source expansion (e.g. Tingay & de Kool 2003) . In newly born radio sources, the evolution timescales can be of the order of a few tens of years. Changes in the radio spectrum of such young objects can be appreciable after the short time (5-8 years) elapsed between the first and last observing run. A clear example is represented by the faint HFP J1459+3337 (Orienti & Dallacasa 2008c) . This HFP showed a steadily increasing flux density at 1.4 and 5 GHz, in the optically thick regime, and its spectral peak shifted from 30 GHz down to 12 GHz in about 10 years (Edge et al. 1996) . This behaviour is consistent with the flux density and spectral evolution of a young object, with an age of about 50 years, undergoing adiabatic expansion. In the presence of adiabatic expansion of a homogeneous synchrotron source, the radio spectrum undergoes a shift towards low frequencies. In the optically-thick regime this means that at a given frequency the flux density S increases with time (see Pacholczyk 1970 , Orienti et al. 2007 , and Orienti et al. 2008b for a detail analysis of the radio spectrum evolution):
where S0 and S1 are the flux densities at the time t0 and t0 + ∆t, respectively. On the other hand, the spectral peak νp moves to lower frequencies:
where νp,0 and νp,1 are the peak frequency at the time t0 and t0 + ∆t respectively. ). An asterisk indicates that the peak frequency is not reliable due to poor frequency coverage. 1 : for the source J1008+2533 we report the peak of the lowest part of the spectrum. In the optically-thin regime, the flux density at a given frequency decreases with time:
where δ is the spectral index of the electron energy distribution N (E) ∝ E −δ that originates the radio emission. It is clear from this relationship that substantial variation in the optically-thick regime can be revealed in case that ∆t is a non-negligible fraction of the total source age (t0). In our case, ∆t ∼ 8 years and it can produce detectable flux density variation for sources with t0 ∼ 100 years. Among the sources with some changes in the spectral properties compatible with such a scenario, other 7 sources (J0754+3033, J0955+3335, J1004+4328, J1025+2541, J1052+3355, J1322+3912, and J1547+3518) in addition to J1459+3337 show a spectral and flux density variability that may be explained in terms of source expansion. Although in J1459+3337 there are several indicators supporting this interpretation (Orienti & Dallacasa 2008c) , in the case of the other sources mentioned here this assumption is based on the flux density and peak variation on a small time range only. Additional observations spanning a longer time interval, together with information on the pc-scale morphology are necessary in order to reliably constrain the source nature.
CONCLUSIONS
We presented simultaneous multi-frequency VLA observations of 57 sources from the faint HFP sample, carried out at various epochs. From the comparison of the spectral properties we found that 24 objects (4 galaxies, 11 quasars, and 9 empty fields) preserve their convex spectrum without showing any evidence of flux density variability. Of the remaining sources, 12 objects (2 galaxies, 9 quasars, and 1 empty field), selected on the basis of their convex spectrum in the first epoch by Stanghellini et al. (2009) , turned out to show a flat spectrum in one of the subsequent observing epochs. The remaining 21 sources (6 galaxies, 13 quasars, and 2 empty fields) possess high levels of variability, although still displaying a convex spectrum. However, among these variable sources we found that in 8 objects the changes in their spectra are consistent with what expected Figure 5 . The peak frequency versus the peak flux density for the radio sources from the B3-VLA CSS sample (Fanti et al. 2001) , the faint GPS sample (Snellen et al. 1998) , the halfJansky GPS sample (Snellen et al. 2002) , the GPS sample from Stanghellini et al. (1998) , the bright (Dallacasa et al. 2000) and the faint HFP samples (Stanghellini et al. 2009 ). Circles, squares and triangles refer to quasars, galaxies and empty field, respectively.
if the source is undergoing adiabatically expansion. This implies that out of the 57 sources studied in this paper, 32 objects (56%) can still be considered young radio source candidates. The remaining 25 sources (44%) are part of the flat-spectrum blazar population, indicating that also in samples of faint radio sources, where boosted effects are thought to play a minor role, a large fraction of sources are represented by flaring objects. The analysis of the optical images of the HFPs hosted by galaxies pointed out the presence of companion galaxies in the target environment, supporting the idea that young radio sources reside in groups. The parent galaxy is usually the brightest elliptical at the group centre with the exception of two sources. In J0804+5431 the galaxy hosting the HFP is at the periphery of the group, and it seems interacting with a close elliptical. A surprising result is represented by the HFP J1109+3831 that is hosted in a spiral that seems to be interacting with a close elliptical. The fact that young radio sources reside in groups support the idea that the interactions occurring between the galaxies are at the origin of the radio emission.
